Introduction
Lanthanide coordination compounds have been the subject of extensive research, because of their intriguing magnetic 1 and photophysical properties. 2 In recent years, they are playing a crucial role in the field of Molecular Magnetism, because of the high prevalence of lanthanide-containing Single-Molecule Magnets (SMMs). 1a-g These chemically and physically fascinating nanomagnets show slow relaxation for the reorientation of the magnetization and magnetic hysteresis when the polarizing magnetic field is removed below the blocking temperature (TB). 3 The magnetic bistability (parallel/antiparallel orientation along the polarizing magnetic field) is due to the existence of an energy barrier for the reversal of the magnetization, which at low temperature dominates on the thermal energy. The thermal energy barrier is essentially tied to the magnetic anisotropy of the system. Lanthanide ions are particularly appropriate candidates to construct SMMs due to their strong magnetic anisotropy, which arises from the combination of large magnetic moments, strong spin-orbit coupling and crystal-field effects. 1a,h Although the 4f electrons are effectively shielded by 5s and 5p electrons, they experience the effects of the negative charges of the donor atoms of the ligands.
If this ligand field stabilizes the sublevels with the largest MJ values, the Ln III ion exhibits easyaxis anisotropy, which is assumed to be of the Ising type. Of particular interest are the Dy IIIcontaining coordination compounds as the ligand field splits the ground 6 H15/2 multiplet in such a way that usually the MJ = ±15/2 is the ground Kramers doublet, which ensures large magnetic moment, bistability and easy axis anisotropy when only the ground state is significantly populated. 1a In view of this, it is not surprising that most part of the reported lanthanide-containing SMMs are constructed from Dy III ions, including those having some of the highest blocking temperatures 4 and energy barriers. 5 The free ion electron density for the Dy III ion, and more important that of the ground Kramers doublet with M J = ±15/2, have an oblate shape. 1a This electron density shape is favored by an axial crystal field, where the donor atoms with the largest electron densities are located above and below the equatorial plane, thus minimizing the repulsive interactions between the ligands and f-electrons charge clouds. 1a,6 As the phenoxo-oxygen donor atoms have larger negative charge than aldehyde-oxygen donor atoms, a good strategy to achieve strong easy-axis anisotropy would be that of placing the phenoxo oxygen atoms in opposite positions of the Dy III ion, the easy-axis of anisotropy lying in the direction defined by the phenoxo-oxygen atoms. This disposition of the phenoxo oxygen atoms could be achieved in 3d-Dy-3d trinuclear complexes with compartmental ligands bearing phenoxo-bridging groups connecting the 3d-and 4f metal ions and terminal aldehyde groups to be coordinated to the Ln III ion. With regard to the 3d metal ion, it would be preferable to use a diamagnetic ion such as Zn II because (i) a paramagnetic ion could create a random transversal field for the Dy III ions which would favour the faster QTM process and mask the slow relaxation process 7 (ii) a diamagnetic ion would mitigate the intermolecular interactions that favour the fast QTM. 5, 8 In good agreement with this, some experimental results on Zn-Dy 6 , 9 and
Zn-Dy-Zn 10 In the following, the molecular structure of 1 will be described as a representative example to illustrate the common structural features of 1 and 2. The structure of 1 is given in The Dy(III) ion exhibits a DyO8 coordination sphere, which is formed by four phenoxo and four aldehyde oxygen atoms, with Dy-O bond distances in the ranges of 2.252-2.348 Å and 2.382 and 2.441 Å, respectively. Calculation of the degree of distortion of the DyO8 coordination polyhedron with respect to an ideal eight-vertex polyhedron using continuous shape measure theory and SHAPE software, 11 led to shape measures relative to the square antiprism (SAPR-8), triangular dodecahedron (TDD-8) and biaugmented triangular prism (BTPR-8) with values of 0.927, 2.173 and 2.862, respectively (see Table S1 ). The direct-current (dc) magnetic susceptibility has been measured on a randomly oriented polycrystalline sample of 1 in the 2-300 K temperature range and under an applied magnetic field of 0.1 T (Figure 2 The QTM can be partly or fully suppressed by application of a small external dc field, often resulting in an increase of the Ueff. Thus, when the ac measurements on 1 were performed in the presence of a small external dc field of 1000 Oe (this field was chosen because it induces the slowest relaxation rate, which does not significantly vary until fields as high as 3000 G), the tails at low temperature almost disappear and the high temperature peaks remain roughly at the same temperatures as those observed under zero dc applied field and exhibit similar intensity. The fact that magnetic fields as high as 3000 Oe are not able to fully eliminate the QTM relaxation process suggests that the remaining QTM process is promoted by intermolecular magnetic dipolar interactions. An appropriate manner to try to eliminate the intermolecular interactions and therefore the QTM process would be that of diluting the sample by co-crystallizing 1 with the isostructural diamagnetic complex of Y III . However, all attempts to obtain crystals of the diluted complex have been unsuccessful thus far. The fit of the relaxation times vs 1/T data in the 17 K-30 K temperature range to the Arrhenius law (see Figure 4 ) leads, to an small increase of the thermal energy barrier and a decrease of o (Ueff = 103(2) cm -1 and o = 1.07(3) x 10 -7 s). In the above temperature region, the  values extracted from the Cole-Cole plot ( Figure S5) are in the 0.12-0.44 range, which points out to the existence of a distribution of the relaxation times. The o value is still larger than that usually observed for pure thermally activated processes, thus supporting the existence of QTM at such relatively large temperatures.
In order to support the presence of axial anisotropy and to deep insight in the mechanism of the slow magnetic relaxation properties of 1, we performed electronic calculations based on the CASSCF+RASSI method. 12, 13 This methodology allows for the description of the highly multiconfigurational character (CASSCF step) of the low lying spectrum of Dy III complexes due to the presence of several low energy excited states, associated with the small ligand field splitting that is observed in lanthanide coordination compounds. Spin-orbit coupling effects are included in a second step (RASSI), considering the previously converged CASSCF wavefunctions (technical details of the calculations are described in the Computational Details section). calculations. In short, the electrostatic potential gives information about the more (red in Figure   6 ) and less (blue) repulsive regions from the position of the Dy III ion. Hence, the beta electron density of the ground state (mixing of the two first states of Figure 5 ) is accommodated in the region with less repulsion (green and blue in Figure 6 ) to reduce electronic repulsion while in the perpendicular direction, the magnetic moment is pointing towards strongest repulsion regions (red in Figure 6 ) corresponding to the shortest Dy-O bonds. According with these electrostatic arguments, we have also calculated the direction of the anisotropy axes of the Dy III ions by using the Chilton's method, which consists in assigning the charge of the ligand using a minimal valence bond model and then constructing an electrostatic crystal field potential.
Minimization of the electrostatic energy yields the orientation of the magnetic moments, as stated previously by different authors. 12, 16 As expected, the orientation of the anisotropic axes for each Dy III ion using a simple electrostatic approach ( Figure S6 ) compare rather well with that obtained by ab initio methods (Figure 6, left) .
We have performed magnetization hysteresis loop measurements on a powder sample of 1 at 0.4 and 2 K and different sweeping rates using a micro Hall-effect magnetometer with the aim of studying the magnetization dynamics and to confirm the SMM properties of 1 ( Figure 7 ). This compound exhibits at 2 K butterfly shaped hysteresis loops with a large step near zero field (Figure 5a ), which is consistent with the QTM generally found for 4f containing complexes and with the tail that exhibits this compound at low temperature in the  M " vs T plot.
As expected for SMM, the coercitivity increases with increasing field sweep rates. The fact that the coercive field at 0.4 K is lower than at 2 K, when the opposite trend is expected, can be ascribed to a reduction of the tunneling due to thermal activations around the tunnel splitting. 
Experimental section

General Procedures
Unless stated otherwise, all reactions were conducted in oven-dried glassware in aerobic conditions, with the reagents purchased commercially and used without further purification. The ligand H2L was prepared as previously described. Single-Crystal Structure Determination. Table S2 . Selected bond lengths and angles are given in Table S3 .
CCDC-996361-996362 contains the supplementary crystallographic data (excluding structure factors)of this paper. These data can be obtained free of charge from the Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data_request/cif.
Computational Details:
Low-energy spectra and g factors of the eight lowest Kramers doublets of 1 were obtained by means of CASSCF+RASSI calculations, as implemented in the MOLCAS 7.8 software package. 13 The method is divided in two steps: (i) CASSCF(9,7) calculations for three different multiplicities (sextet, quartet and doublet) (ii) Table S3 .-Selected bond distances and angles for 1. 
